Because transactions costs are smaller for allocating new cash flows than for reallocating existing asset holdings, financial flow variables are important determinants of investors' short-run asset demands. The demandfor-bonds equations implied by the resulting "optimal marginal adjustment" model of portfolio behavior constitute the demand side of a structural supply-demand model of the determination of the long-term interest rate. Empirical results, based on demand-for-bonds equations estimated using U.S. data for six major categories of bond market investors, support the optimal marginal adjustment model and show that the associated structural model of interest rate determination, which is restricted by the underlying demand-for-bonds equations, fits the data about as well as do previously developed unrestricted reduced-form term-structure equations. 
of long-term yields. In contrast, most economists have placed almost exclusive emphasis on the role in portfolio selection of relative asset returns and risks, which lead to reduced-form equations incorporating term-structure and price-expectations elements and have argued that, if quantity variables are relevant at all, it is not flows but stocks which matter. 1 The object of this paper is to set forth and estimate, using U.S. data, a framework which reconciles these two conflicting views about the importance, or lack of importance, of financial flow variables in the determination of long-term interest rates. In particular, in the framework presented below, flow variables are important determinants of the shortrun variation of long-term yields, while in the long run only stock variables and relative return and risk variables matter.
The vehicle which this paper uses to explore this question is a structural model of the determination of long-term interest rates, as previously described in some detail in Friedman (1974) . The primary thrust of this model is to eschew the familiar unrestricted reduced-form term-structure equation and to use instead a set of structural equations representing supplies of and demands for long-term bonds. Since each such supply or demand equation is a function of the long-term bond yield, among other variables, the addition of a market-clearing identity equating total net excess supply (demand) to zero facilitates solving the model for the long-term bond yield itself. The principal usefulness of this structural model, for the purpose of this paper, is that it provides a way of focusing directly on those aspects of investors' behavior which lead to the short-run importance of financial flow variables. The form of the model presented in this paper is consistent with this orientation, in that it develops the role of the flow variables in detail but does not incorporate either complex lag structures on yield variables or a wide variety of exogenous variables other than straightforward asset return variables; such extensions remain for further research. 2 Section I develops the basic framework of portfolio selection and portfolio adjustment, an "optimal marginal adjustment" model, within which financial flow variables play an important role in the determination ' Culbertson's (1957) "market segmentation" views are something of an exception in their adaptability to the association of causal influence with flow variables. The work by Modigliani and Sutch (1966, 1967) and Modigliani and Shiller (1973) bears the label "preferred habitat" theory and therefore seems at first glance to allow for the role of flow Vnaria5res, 6u no such variables appear in the empirical work. Silber (1970), Hendershott (1971), Bosworth and Duesenberry (1973) , and Hendershott and Lemmon (1973) have introduced flow variables into their empirical models, but they have done so without providing an explicitly specified analytical framework to show why these variables are present.
2 See Friedman (1974) for a discussion of lag structures and of exogenous variables which may play a role in determining investors' demands for bonds. Friedman (1976) uses such lag structures in empirical work on the supply of bonds by corporations of the short-run behavior of investors' asset demands. Section II briefly reviews the basic features of the overall structural model of long-term interest rate determination as used in this paper. Section III discusses some operational questions of estimation procedure and data. Section IV presents results for equations representing the demand for long-term bonds by the six major categories of investors in the U.S. corporate bond market, commenting in particular on the implications of the estimation results for the role of financial flow variables in influencing portfolio behavior. Section V presents two sets of full-system dynamic simulation results: for the seven-equation structural model consisting of the six estimated demand-for-bonds equations and a market-clearing identity (with bond supply taken as exogenous), and for the analogous nineequation model incorporating the two supply-of-bonds equations developed in Friedman (1976) . Section VI briefly summarizes the main conclusions of the paper.
I. The "Optimal Marginal Adjustment" Model of Portfolio Behavior
In a world in which transactions costs are nontrivial, it is useful to represent investors' portfolio behavior by a model which determines the desired long-run equilibrium portfolio allocation together with a model which determines the short-run adjustment toward the equilibrium allocation.
A and the /Jik, Yih, and 7ri are fixed coefficients which satisfy Li fik = 0 for all k, Y-i yih = 0 for all h, and Li 7i = 1. The role of the wealth homogeneity constraint is to require that any shift in an asset's share in the desired equilibrium portfolio be due to movements either of relevant yields (rk) or of other variables (Xh), rather than to overall growth of the total portfolio itself; particularly for the case of equations representing the behavior of categories of investors, this assumption seems appropriate. 4 The analytical role of the expected holding-period yield variables, rk, k = 1, ..., N, is straightforward, although devising ways of empirically representing these expectations is highly complicated when potential capital gains or losses are involved. The usual presumption is that investors' demand for any asset responds positively to the own yield on that asset (/ik > 0, k = i) and negatively to the yields on alternative assets (fk < 0, k # i). Because of differing portfolio objectives in terms of return and risk, differing effective transactions costs, and differing institutional and regulatory constraints, the group of assets which compete for a place in the collective portfolio of any investor or group of investors need not coincide with the entire menu of assets available in the economy. In practice, therefore, it is necessary to determine what potential substitutabilities are actually relevant in each case, and portfolio selection equations for different investor categories need not include identical groups of yield variables. 5
The variables Xh, h = 1,..., M, in the portfolio selection model (1) represent influences, other than the rk measures of expected holding-period yields, which cause investors to change their desired equilibrium portfolio allocations among the various available assets. Following the meanvariance model of portfolio selection, these additional variables represent influences on investors' perceptions of return (to the extent that measures rk are incomplete) and risk over the relevant holding period. Some investors may respond to certain specific influences, such as the anticipated volatility of nominal returns, while other investors may respond to different influences, such as anticipated price inflation. As is the case for the yield variables, therefore, portfolio selection equations for different investor categories need not include identical groups of nonyield variables.
Given the desired equilibrium portfolio allocation indicated by model (1), the usual description of investor behavior involves a shift of asset 4 For a further discussion of the rationale behind the wealth homogeneity constraint, see Friedman (1956) and de Leeuw (1965) . For an alternative view, see Goldfeld (1966 Goldfeld ( , 1969 . 5 In principle, of course, a sufficiently extreme return on any asset could bring about substitutions which do not normally take place. Nevertheless, the possibility that some individuals may buy private-placement bonds at a 25 percent yield, for example, does not warrant including the private-placement yield in equations for individuals' asset demands if that yield has varied only between 5 percent and 15 percent during the relevant sample period. and the constraint applicable to the 0ik is the weaker >i 0ik = 0 for all k (which does not require 0 = 1). At least three conceptually distinct phenomena may account for investors' failure to adjust their portfolios fully and immediately to whatever equilibrium allocations are consistent with each period's new values of the relevant variables: transactions costs, expectation formation lags, and perception lags. The lags associated with forming expectations and with perceiving current market developments in large part give rise empirically to the use of distributed lags on market yields to represent the expected holding-period yield variables (rk) in portfolio selection model (1).7 In contrast, the lags associated with transactions costs are of key importance to this paper's concern with the role of financial flow variables.
Transactions costs in the U.S. long-term debt markets take the form either of direct pecuniary charges or more indirect costs. Direct pecuniary charges include such factors as bid/asked spreads for institutional investors in the professional dealer market for debt securities and, in addition, brokerage fees for individual investors. Indirect costs for institutional investors include increased in-house overhead expenses associated with greater trading activity and participation in specialized forms 6 Anderson (1964), de Leeuw (1965) , and Goldfeld (1966) One implication of these transactions costs is that it is easier (cheaper) for most investors to allocate new cash flows including both net wealth increments and repayments such as dividends, coupon interest, and maturities than to reallocate current asset holdings.9 As a result, the simple stock adjustment models (2) and (3) are inadequate in failing to distinguish clearly between new cash flows and previous-period wealth (including capital gains and net of repayments). 8 In recent years, quoted bid/asked spreads in the professional corporate bond market have fallen to fairly low levels for a wide selection of securities as trading volume in these securities has grown. Nevertheless, since the market as a whole has remained quite thin, institutional investors are conscious of the extent to which sizable transactions that they may attempt can cause both bid and asked quotations to shift in the direction representing a market deterioration from their current point of view. Hence quoted bid/asked spreads understate true direct pecuniary transactions costs. With respect to private placements, trading liquidity is limited but is nevertheless often greater than Shapiro and Wolf (1972) If wealth is constant, the movement to point Z' is the only component of the portfolio adjustment, and model (6) reduces to model (3).
14 The W-1 variable in model (6) includes capital gains but excludes repayments, which become part of the gross cash flow variable A W. For simplicity, the example shown in figure 2 assumes no repayments. As in figure 1, it also abstracts from capital gains by assuming constant asset prices.
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The second term on the right-hand side of model (6) Hence the optimal marginal adjustment model, without sacrificing either tractability or suitability for empirical application to aggregative data, serves the intended purpose of relaxing the restrictiveness of the standard stock adjustment model with respect to investors' allocation of their cash flows. The model therefore leads to asset demand equations in which investable cash flow variables matter for short-run allocations. In particular, the greater the new cash flow, the faster the portfolio's overall adjustment toward equilibrium allocation. Section II shows how a structural model relying on asset demand equations of this form in turn renders flow variables determinants of the short-run variation of asset yields.
II. The Market-clearing Structural Model
Economists' models of the determination of long-term interest rates have usually adopted a term-structure approach, according to which the value of a representative long-term rate of nominal interest depends upon the value of a representative short-term rate of nominal interest, with the spread between the two rates determined by some set of economic factors which influence the behavior of borrowers or lenders or both. figure 1 , the symmetry of adjustments is a particular result due to the twoasset model. The dependence of the (ai --(i,,-I) ratios on AW1 in model (6) holds for any number of assets. See n. 10 above. bank monetary policy beyond interest rates themselves (e.g., the recent rate of growth of some monetary or reserve aggregate). 16 The prevailing empirical methodology of the term-structure approach has been a model consisting of a single unrestricted reduced-form equation with the nominal long-term interest rate as the dependent variable. The use of this methodology implies an acceptance of two key assumptions, at least as close approximations. First, it assumes that not only the shortterm interest rate but also the determinants of the long/short spread are exogenous with respect to the actions of participants in the market for long-term debt securities. 17 Second and more important, from the standpoint of this paper it assumes that the way in which participants in the market for long-term securities, either individually or in the aggregate, adjust their actions in that market in response to any or all of the determinants of portfolio behavior does not matter for the ex post outcome for the long-term interest rate. In particular, this second assumption implies that the quantities of long-term securities bought or sold, either by individual transactors or for the market in aggregate, do not influence the ex post outcome for the long-term interest rate. A few writers have suggested relaxing this second assumption somewhat by incorporating exogenous supplies of long-term securities as a further determinant of the long/short spread, but they have done so within the familiar unrestricted reduced-form equation methodology of the termstructure approach. 1 8
The structural model of long-term interest rate determination, as applied in this paper, drops the second of these two assumptions and specifies equations directly representing the portfolio behavior of bond market participants. The addition of a market-clearing constraint, equating the sum of the demands for long-term debt securities to the sum of the supplies of long-term debt securities, enables the structural model to determine the long-term interest rate (i.e., the own yield) which appears as a right-hand-side variable in each structural demand or supply equation. 19 Hence the key methodological difference between the structural approach and the familiar term-structure approach to modeling longterm interest rate determination is essentially equivalent to the distinction between restricted and unrestricted estimation. The principal advantage of the structural approach is its ability to use the underlying theory of portfolio behavior to constrain the implied equation for the long-term interest rate, which in turn facilitates directly testing hypotheses about portfolio behavior. The structural approach imposes upon the researcher the discipline of having to acknowledge explicitly that any factor hypothesized to influence the bond yield can do so only by influencing some issuer's supply of bonds or some investor's demand for bonds (or both). To the extent that less-than-infinite elasticities of substitution create "preferred habitats" which render quantity variables relevant, for example, or to the extent that less-than-infinite adjustment speeds render quantity flow variables relevant as well as quantity stock variables, in the structural model such factors can influence the determination of the long-term interest rate only by influencing the behavior of borrowers and lenders.
Since the long-term interest rate is clearly a jointly determined variable in this model, along with the demand and supply variables, it is necessary to use estimation techniques which avoid inconsistencies to which ordinary least-squares procedures would be subject because of the nature of the model's simultaneity. The empirical work described in Section IV below focuses entirely on the investor side of the corporate bond market, while Friedman (1976) develops an analogous treatment of bond issuers. The simulation results presented in Section V are derived from a simulation of the bond demand model alone, with bond supply taken as exogenous, and also from a separate simulation of the combined model of bond demand and bond supply.
The particular long-term interest rate to be determined in this model is the observed new-issue yield on long-term bonds issued by utility companies rated Aa by Moody's Investors Service, Inc. Aa-rated utility bonds provide the greatest continuity, in terms of the frequency of new issues; they are also most representative of new-issue activity in the U.S. corporate bond market. Previous studies of long-term interest rate determination using the term-structure approach have relied on indexes of yields either on new issues or seasoned issues, but the new-issue yield is likely to be superior for several reasons. The portfolio behavior model developed in Section I deals with a single investor's, or investor category's, demands for all assets (or liabilities) in the markets for which the investor participates. By contrast, the structural model used in this paper focuses on one asset (long-term corporate bonds) and includes behavioral equations describing the demand for that single asset by each major category of investors participating in that particular market. Hence each of the six structural demand equations is implicitly an element of a set of demand equations which satisfy the "adding-up" constraints specified in Section I.
As Ladenson (1971) and Smith (1975) have shown, however, it is not necessary to use constrained estimation techniques to guarantee that the parameter estimates of the full set of demand equations for any investor category satisfy the "adding-up" constraints, and so there is no inconsistency involved in estimating only one demand equation, rather than the entire set, for each category of investors. In principle, however, a full model including all investors and all markets (i.e., all assets) would be preferable for two reasons. First, it would render all yields-not just the own-yield on the one asset under consideration-jointly determined 20 The household sector consists primarily of individuals but also includes nonprofit organizations and bank-managed personal trusts. 
where the Oik coefficients satisfy the same constraint which applies to the Oik coefficients in model (3). This adjustment model, which also allows the flow AW, to influence the portfolio allocation but does so in a more general way than model (6), uniformly led to less satisfactory empirical results than those obtained using the optimal marginal adjustment model (6).
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The flow A Wt and lagged wealth stock Wt-1 enter equation (7) Most of the six investor categories examined here hold at least some amounts of a large number of different types of assets. For each category, the procedure used in estimation was to select the few assets which, along with corporate bonds, comprise the major elements in the investors' aggregate portfolios. Table 2 lists such likely asset groups for each of the six investor categories and shows the percentage of the sector's total financial portfolio for which each asset accounted as of year-end 1974. As the discussion in Section I notes,26 equation (7) for only some subset of k # i. Final selection among these alternative constrained subspecifications depended on goodness of fit and statistical properties. With respect to the yields, the analogous procedure used was to include only some subset of yields rk, on alternative assets k = i.
As the discussion in Section II emphasizes, it is necessary to use some form of consistent estimation procedure to avoid simultaneity problems due to the joint determination of the own yield on long-term corporate bonds and the demand variables which are the dependent variables in the six separate equations of form (7). As is typically the case in multiequation models, it is impossible to apply the two-stage least-squares method directly because there are too many exogenous variables to permit ordinary least-squares estimation of the system's reduced form, as this method requires. The procedure used here follows Brundy and Jorgenson (1971) in using as instrumental variables not only the leading principal components of the full-system set of exogenous variables but also, on an equation-by-equation basis, the single-equation sets of exogenous variables themselves.
A final issue in estimation procedure is the question of an intercept term. Equation (7) has no such term, but it is probably accurate to consider the portfolio behavior model developed in Section I as a linear approximation to a more complex behavioral pattern, and an intercept may follow from linearization. The procedure used was to include or exclude an intercept in each demand equation according to the t-statistic. The bond demand variables AA1i in equation (7) are the net purchases of corporate bonds during the quarter, seasonally adjusted, for each of the six investor categories.
The wealth flow variables A Wt in equation (7) are the net acquisitions of financial assets, seasonally adjusted, for four investor categories: non-life insurance companies, private pension funds, state and local government retirement funds, and mutual savings banks. For life insurance companies, A Wt is the net acquisition of financial assets, seasonally adjusted, less net policy loans; the reason for the subtraction is that policy loans are exogenous to the portfolio behavior of life insurance companies, which have available for investment only that portion of their cash flow which is left after policy loans. For households, AW, is the net acquisition of financial assets, seasonally adjusted, plus the capital gains portions of pension fund and life insurance reserves.
Since the "net acquisitions of financial assets" concept excludes capital gains, defining the six AW, variables on this basis effectively imposes on the portfolio model a part of the Brainard-Tobin assumption discussed in connection with model (5) in Section I. In particular, it assumes that investors do not respond within the current quarter to shifts of their portfolios due to capital gains.27 It is also important to point out that the "net acquisitions of financial assets" concept differs from the AW, flow variable discussed in Section I precisely because it is "net." As the discussion in Section I explains, the relevant flow concept should include repayments. Nevertheless, gross cash flow data are simply unavailable for most categories of investors.
The asset stock variables Akv, for all six investor categories, are constructed by decrementing backward from the end-of-year stocks for 1973, using seasonally adjusted quarterly flows.28 For those assets for which the flow-of-funds data incorporate market valuation changes, however, the procedure used was to separate the total quarterly flows into net purchases and market valuation components and to use the latter without seasonal adjustment.29 The total wealth variables Wt are constructed analogously to the asset stock variables for all six sectors.
IV. Estimation Results
The equations listed below are the results of estimating equation (7) All six estimated equations also conform to the portfolio behavior model developed in Sections I and III in that the lagged own-stock term CBt-1 in each case has a coefficient -Oii which is significantly different from zero, with the expected negative sign, at the 5 percent confidence level. In addition, the own-stock adjustment coefficients are probably of reasonable magnitude for a quarterly model, indicating that private pension funds (which typically manage their portfolios actively and also invest primarily in publicly traded securities) adjust their bond holdings significantly more rapidly than either households or the other four categories of institutional investors.
The remaining aspects of the empirical results require little comment here. The $496 million standard error for households is by far the largest among the six estimated demand equations, but this result is not surprising in light of the high variance of the data for this sector which is a residual element of the flow-of-funds accounts. The few nonyield variables, Xh, h = 1,..., 4, represent a minimal allowance for some of the more important expectational variables which influence investors' behavior in the corporate bond market; more thorough investigation of these influences remains as an object of further research.
V. Simulation Results
As the discussion of Section IV indicates, the empirical results for the six bond demand equations provide support for the hypotheses embodied in the underlying optimal marginal adjustment model of portfolio behavior, including the role of financial flow variables in influencing short-term portfolio adjustments. It remains to examine the performance of the structural model as a whole in explaining short-run movements in the model's jointly determined variable the long-term bond yield itself. where the right-hand-side variables are the net supplies of bonds by (in order) nonfinancial business corporations, finance companies, and issuers taken to be exogenous. 3 8 As the rCB error mean and root-mean-square in Part B of table 3 show, the nine-equation structural model with endogenous bond supplies outperforms the seven-equation model in its ability to track the historical movements of the own yield on long-term bonds. There is no significant bias, and the 0.21 percent root-mean-square error seems most creditable. 3 For the eight bond purchases and issues variables, a small (but not significant) upward bias in net issues by nonfinancial corporations leads to a small (again not significant) downward bias in net issues by finance companies and even smaller uniformly positive upward biases in net purchases by all six investor groups.
Either by themselves or in conjunction with equations for bond supply, therefore, the six demand-for-bonds equations presented in Section IV form the basis of a structural model of long-term interest rate determination which performs well in dynamic simulation tests. 3 The six demand-for-bonds equations actually used in this simulation were reestimated to allow for the change in the model's set of exogenous variables. The reestimated coefficients differed very little from those reported in Section IV. 38 As of the end of 1974, nonfinancial business corporations and finance companies, the two endogenous categories of bond issuers, together accounted for over 91 percent of all outstanding corporate bonds issued in the United States.
3 See again the comparisons in n. 35 above.
VI. Conclusions
Two principal conclusions emerge from the empirical work presented in this paper. First, the individual-equation estimation results support the "optimal marginal adjustment" model of investors' portfolio behavior in the presence of transactions costs which are greater for the reallocation of existing asset holdings than for the initial allocation of new wealth increments. In particular, they support the hypothesis, which underlies the optimal marginal adjustment model, that investable cash flow variables are a significant determinant of investors' short-run asset demands and hence of asset yields as well. Second, on a methodological level, the full-model dynamic simulation results support the use of a structural model of the determination of longterm interest rates. The implied expression for the long-term bond yield, which is restricted by the estimated structural demand and supply equations, fits the data about as well as do previously developed unrestricted reduced-form term-structure equations. The six investor categories' demand-for-bonds equations perform about as well in dynamic simulations as in individual-equation tests. Given the advantage of a framework consisting of structurally specified demand and supply equations for testing explicit hypotheses about portfolio behavior, therefore, further research on structural models of long-term interest rate determination appears warranted on the basis of these full-model results.
